Two cases have come under my care in which failure to recognize by eye the true pathology of the lesions as revealed at the first operation, and the omission of a drainage tube, appear to have been decisive factors in leading to grave complications. Both were cases of girls aged 13 years and 14 years respectively, with the history that just seven days before they came under my care the appendix had been removed within a few hours of the onset of an acute abdominal attack, and the abdomen closed without drainage. They had become subsequently desperately ill, and on the seventh day presented a perfect clinical syndrome of advanced pneumococcal peritonitis. In each case the abdomen was reopened at once, and large quantities of green pus evacuated, from which pure growths of pneumococci were obtained subsequently. They fortunately recovered, but before the second operation the family doctors each made the interesting remark that they had not been entirely satisfied that the appendix showed such evidence of inflammation as had been alleged by the surgeons. Merely, then, as a personal experience summarizing the treatment of the " invasion" stage, I have never seen a fatal case in which operation was performed within thirty hours of the onset, wbile accidentally and incidentally many cases of a concealed appendix have been saved from disaster.
Finally, as to the " intermediate " stage, when the tumescence of the soft abdomen is such a marked feature of the illness, the need for immediate operation appears to be determined only by the degree of toxsemia that is already present or by its tendency to increase. With the knowledge that the illness may come to an abrupt and favourable termination spontaneously, cases that have reached the "intermediate" stage may be judged upon their merits. A climbing pulse-rate is the most important indication for operative interference.
In 1922 a girl, aged 11 years, was admitted to mny ward at Great Ormond Street on the sixth day of her abdominal illness. From the time of onset her temperature and pulse-rate had been recorded regularly by a district nurse, and the chart showed that while the temperature had been swinging from 103W4' F. to 98°F. the pulse-rate had remained constant at about 100. She had the typical swollen, soft abdomen, and the prophecy was made that provided the pulse-rate remained materially unaltered the illness would probably come to an abrupt end on about the tenth day. It actually did so on the twelfth day, and although she was kept under observation for a further six months there was never any evidence to suggest the presence of unabsorbed fluid in the peritoneal cavity. Presumably in this group of cases the pneumococcus is entirely killed; since in the "residual" cases which come to operation many months after the original illness the pneumococcus can always be cultured from the evacuated pus.
These remarks are intended to apply solely to those cases in which peritonitis is the only pneumococcal lesion that can be found, or where it is associated with a chest lesion that has run a comparatively benign course. Its sinister reputation appears to me to be quite. undeserved and to have originated from a confusion between this type of case and pneumococcal septicemia, in which the infection of the peritoneum is merely an incident in a disease in which every serous cavity of the body is involved. Surgery can offer no help in the latter disease, but after twenty years' experience of the former I still approach it from the surgical standpoint with profound optimism.
Dr. D. NABARRO.
Like most micro-organisms the pneumococcus shows considerable variations in its pathogenicity towards animals. The rabbit and mouse are very susceptible, so that a small dose of a pneumococcus culture usually kills the animal in twenty-four to fortyeight hours and the organisms swarm in the blood-a true pneumococcal septica3mia. The pigeon, on the other hand, is immune, whereas the dog, sheep, guinea-pig and rat occupy an intermediate position. Man is only partially susceptible, so that an infection by the pneumococcus is usually localized, the commonest lesion being a pneumonia. By direct extension, pneumonia is sometimes complicated by empyema, and more rarely other serous membranes; the pericardium, peritoneum, and meninges may also become infected. Children are more susceptible to a pneumococcus infection than are adults, and pneumococcal pleurisy, pericarditis, peritonitis and meningitis are more frequently met with in childhood than in adult life. When I was pathologist at the Evelina Hospital, some twenty-five years ago, I saw several cases of multiple serous membrane infections with the pneumococcus, but my more recent experiences at Great Ormond Street lead me to believe that these generalized infections are not so common as they were. If my surmise be correct, it is probably to be explained by the advances which have been made in the treatment of empyema in children, so that the pneumococcus is not given the opportunity to infect the other serous membranes. The variety of peritonitis complicating a pneumonia, pleurisy, pneumococcal arthritis, &c., is usually known as secondary pneumococcal peritonitis, and it need no longer detain us from a pathological or bacteriological point of view. It is the primary form of pneumococcal peritonitis, in which the abdominal lesion is the only evidence of infection, and in which the peritoneum is primarily infected, that is perhaps the more interesting, from the point of view both of diagnosis and pathogenesis.
Primary pneumococcal peritonitis is not a common disease, so it does not fall to the lot of any one individual to be able to study a large series of cases. Pathology and Bacteriology.2 The authors of these papers are to be congratulated upon their good fortune in having had so many cases to study and also upon the thoroughness with which the clinical and pathological (including the bacteriological) details have been worked out.
The first point of interest is the greater prevalence of the disease at the Royal Hospital for Sick Children in Edinburgh than at the Hospital for Sick Children, Great Ormond Street. At the Edinburgh institution the admissions for pneumococcal peritonitis were: in 1902, four; in 1911, seven; and in 1920, fifteen cases.
The authors think that while the proportional occurrence has remained constant, better diagnosis and earlier surgical interference account for the higher numbers in 1920. At Great Ormond Street our experience is very different. I have gone through the records of acute peritonitis for the past nine years (1916) (1917) (1918) (1919) (1920) (1921) (1922) (1923) (1924) and, excluding cases of tuberculous peritonitis and septic peritonitis following appendicitis, I have found not more than fifteen cases in all, less than half being of pneumococcal origin. The accompanying table gives details of all the cases I have discovered. It shows the relative paucity of the cases as compared with the Children's Hospital in Edinburgh, although the patients are drawn from similar classes of the community. The second point, and one in which botlh records agree, is that all the patients are females. This is an important point when considering the portal of entry of the infecting organism into the peritoneal cavity. I regret that the investigations in our cases were not carried out so thoroughly and systematically as in those of McCartney and Fraser. These authors examined swabs from the pelvic peritoneum, from the upper part of the abdomen, and from the vagina and throat. Blood-cultures and urinary precipitin tests were also carried out. In all ten cases examined, a pneumococcus was isolated from the abdominal cavity, vagina and heart-blood, the same type of pneumococcus being isolated from all three situations (Type I in eight cases and Type II in two cases). Judging by the tests used by McCartney for identifying the pneumococcus, namely: (1) the bile-solubility of the organism; (2) its capacity to ferment inulin, and (3) the typing with Rockefeller type sera-there is no doubt that a pneumococcus was isolated by that author in every case. It is otherwise with the cases investigated by myself. Of the thirteen cases studied bacteriologically, seven showed a coccus morphologically like the pneumococcus in smears, or cultures, or both, but all of these may not have been true pneumococci, as the bile Ca solubility and animal inoculation tests were not carried out in every case. It is a fact, but one not sufficiently widely known or appreciated, that certain strains of the intestinal streptococci (Streptococcus facalis or enterococci) morphologically and in their action upon sugars, closely resemble pneumococci. They may even show a halo or capsule in films. If, therefore, we were to rely for our diagnosis upon morphology and the sugar reactions alone, cases in which these cocci were found would be labelled pneumococcal instead of streptococcal or enterococcal. The enterococci are not bile-soluble, are only feebly, if at all, pathogenic for mice, and are practically all heat-resistant, most strains surviving an exposure of thirty minutes to a temperature of 600C.
One of the cases in my series is of particular interest in this connexion. It was that of a child aged 1 year 4 months who was admitted with a three days' history of pain in the abdomen; no vomiting; and temperature 1010 F. The abdomen began to swell on the third day of the disease andon admission was very tense. No frequency or pain on micturition. The clinical diagnosis of pneumococcal peritonitis was made and the patient operated upon immediately after admission. Some thick, evil-smelling pus was removed and sent to the laboratory for investigation. Pending the investigation the child was given 50 c.c. anti-pneumococcic serum on the day of operation-November 10, also on November 11, 13, and 15, so convinced was the surgeon that it was a case of pneumococcal peritonitis. The organisms isolated, however, were Bacillus coli communis and EnterococcuR or Streptococcus fecalis. The latter was not pathogenic for a mouse. The same two organisms were isolated from the vagina. The child made a good recovery.
I think that possibly one or more of the earlier cases in this series, although I have set them down as pneumococcal, may have been enterococcal in nature, inasmuch as reliance was placed upon the morphology and the sugar reactions, which, as I have already said, are now known to be insufficient to diagnose pneumococci from enterococci. I venture, therefore, to express the opinion that primary pneumococcal peritonitis is not a common disease of London children, and moreover, that some of the cases considered to be pneumococcal in origin are really enterococcal or streptococcal.
We may now briefly consider how the infecting organism-whether pneumococcus or enterococcus-reaches the peritoneal cavity. This has been ably set out by McCartney and Fraser in the papers already referred to, and as the result of their clinical observations and of the experimental investigations of McCartney, these observers conclude that the infection reaches the peritoneum from the vagina by way of the genital tract. The clinical evidence they adduce in support of their hypothesis is based on the following observations: (1) The disease occurs only in quite young girls, usually between 3 and 7 years of age; (2) unlike pneumonia, infection is commoner in the summer months when the children are more likely to sit about and to wear fewer underclothes; (3) the girls belong to the lower classes, so that they are as a rule not well cared for and the perineal parts of their bodies are almost invariably dirty. This is a potent cause of vulvo-vaginitis, in which condition the vaginal secretion may be neutral or even alkaline in reaction instead of acid, as is normally the case; (4) virulent pneumococci may be isolated from the vaginal secretion of these children; (5) the disease occurs suddenly in healthy children, the first symptom being sub-umbilical pain; and (6) on laparotomy, it can be shown that the disease begins in the pelvis and in early cases is confined to the lower portion of the abdomen. The bacteriological evidence they adduce includes the following points:
(1) Pneumococci, of the same type as that causing the peritonitis, were isolated from the vagina in all the cases examined; (2) at the autopsy, the peritonitis was the only lesion present; and (3) the disease was reproduced in a young monkey by vaginal inoculation with pneumococci, after the vaginal cavity had been rendered alkaline with dilute sodium carbonate. The organisms ascended the genital tract and did not give rise to any symptoms until they reached the peritoneal cavity. The other possible routes by which the infecting. organism might reach the peritoneum are: (1) the blood-stream, as first suggested by Michaut; and (2) the bowel, as suggested by Stoos. There are several weighty arguments against the haemal route, one being that in many cases of pneumonia, pneumococci can be demonstrated in the blood, and yet peritonitis is a rare complication of pneumonia. Secondly, if hmmal in origin, why should the peritonitis begin in the pelvic region as McCartney and Fraser found so often to be the case? And, thirdly, why should the disease affect only girls ? These last two objections would weigh equally against the intestinal route of the infection.
It has been suggested by some clinicians that, in addition to these severe cases of pneumococcal peritonitis, there may be milder cases of the disease in which there is recovery after a short, mild illness. In the absence of any operative measures and the opportunity of bacteriological diagnosis it is impossible to give a definite opinion upon this point. If such cases of mild illness, associated with abdominal pain and vomiting, are really attacks of peritonitis, I would suggest that possibly this might be enterococcal in origin rather than pneumococcal. I think this may be quite probable, since in this class of patient the vulvo-vaginitis is not at all an uncommon condition and in many hundreds of cases of vulvo-vaginitis which I have examined at the clinic at Great Ormond Street Hospital the large majority of patients showed an infection of the vagina with intestinal organisms, namely Bacillus coli and Grampositive, short streptococci. Less than one quarter of the cases of vulvo-vaginitis in all the children that I have examined show the gonococcus, and only a very small proportion-and these occur in older girls-the diphtheroid bacillus.
To summarize therefore the main points of my remarks:
(1) Acute primary pneumococcal peritonitis is a rare disease in London children.
(2) As it occurs solely in girls, I believe the infection travels from the vagina to the peritoneum by way of the genital tract.
(3) Some of these cases of acute peritonitis are due to the enterococcus and not to the pneumococcus.
(4) It is possible that there may be milder forms of the disease which quickly subside and are recovered from, and that these are more likely to be due to the enterococcus than the pneumococcus.
(5) The disease is commoner in girls of the poorer classes, as, owing to lack of cleanliness of person and underclothing, the condition of vulvo-vaginitis-of which intestinal organisms are the cause-is frequently present.
Dr. HUGH THURSFIELD (Chairman) said that Dr. Cameron and the staff at Guy's Hospital appeared to see more cases of this disease than were seen in hospitals in the northern parts of London. It would be interesting to hear from gentlemen who were principally concerned with Northern London whether that was in fact the case.
He did not think he could remember seeing a case of what Dr. Cameron would call primary pneumococcal peritonitis in a child, though he had seen cases of the condition in adults. He had seen cases in which the diagnosis of peritonitis was very obscure, and in which the doubt was never resolved. He gathered from the remarks of Mr. Waugh that, at an operation, there could hardly be any doubt whether or not one was dealing with a case of pneumococcal peritonitis. In that case he could say that be, personally, during a good many years at Great Ormond Street Children's Hospital, had never seen a case of primary pneumococcal peritonitis.
